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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-15 and 20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Vaage. 

With regard to claim 1 , Vaage discloses a method for obtaining seismic data. 
Vaage discloses translating a constellation of seismic energy sources along a survey 
path (Fig.1), the seismic energy sources including a reference source SA1 and at least 
one satellite energy source SB1 (Column 4). Vaage discloses activating the reference 
energy source and the at least one satellite energy source at a time delay relative to the 
activation of the reference energy source once each at spaced apart activation locations 
along the survey path to generate a series of superposed wavefields which propagate 
through a subsurface and are reflected from and refracted through material 
heterogeneities in the subsurface, the time delay being varied between the spaced 
apart activation locations (Column 6, Lines 10-51). Vaage discloses recording seismic 
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data including seismic traces generated by the series of superposed wavefields utilizing 
spaced apart receivers (Column 4; Column 5, Lines 31-65). 

With regard to claim 2, Vaage discloses processing the seismic data using the 
time delays to separate signals generated from the respective energy sources (Column 
6, Lines 45-52). 

With regard to claim 3, Vaage discloses that a step of recording seismic data 
includes recording amplitudes of the superposed wavefields, the location of the 
receivers, the locations of the energy sources, and the time delays between the 
activations of the reference energy source and the satellite energy source (Column 4, 
Lines 33-60; Column 6). 

With regard to claim 4, Vaage discloses processing the seismic data further 
including sorting into a common-geometry domain and replicating the seismic traces of 
data into multiple datasets associated with each particular energy source. Vaage 
discloses time adjusting each trace in each replicated dataset in the common-geometry 
domain using the time delays associated with each particular source to make signals 
generated from that particular energy source generally coherent while rendering signals 
from the other energy sources generally incoherent (Columns 8-10, especially Column 
9, Line 54 to Column 10, Line 22). 

With regard to claim 5, Vaage discloses that the common-geometry domain is 
common depth point or common-offset domain (Columns 10 and 11). 

With regard to claim 6, Vaage discloses attenuating the incoherent signals from 
the datasets of coherent signal and incoherent signal associated with the respective 
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energy sources to produce enhanced data sets associated with the respective energy 
sources (Columns 10 and 11). 

With regard to claim 7, Vaage discloses that the attenuation step included using 
at least one of Radon filtering, stacking and migration (Column 9, Line 54 to Column 1 1 , 
Line 65) and dynamic noise attenuation (Column 8). 

With regard to claim 8, Vaage discloses that the step of attenuation included 
using dynamic noise attenuation wherein the relative amplitudes of the coherent signals 
form each of the respective energy sources are preserved (Column 8). 

With regard to claim 9, Vaage discloses that the at least one satellite energy 
source includes a plurality of energy sources, and time delays are variable between 
each of the plurality of energy sources in the constellation at each of the activation 
locations (abstract; Column 3, Lines 15-35; Column 6; Column 9). 

With regard to claim 10, Vaage discloses that the time delay includes a constant 
portion tc which remains constant for any particular source for the duration of the 
seismic survey and a variable portion tv, which varies for each source and for each 
activation location (Column 6, Lines 10-45). Vaage discloses that the constant time is 
the time of a wavelet, and that the timing is varied from this value so that each time 
delay is at least as long as the time of a wavelet. 

With regard to claim 1 1 , Vaage discloses that the constant portion tc is different 
for each satellite source (Column 6). 
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With regard to claim 12, Vaage discloses that the receivers 2a-d are disposed 
generally in a linear alignment along a predetermined length (Fig. 1) (Column 4, Lines 
40-46). 

With regard to claim 13, Vaage discloses that an elongate streamer includes a 
cable and the receivers and the streamer is towed by a marine vessel (Fig. 1 ) (Column 
4, Lines 32-50). 

With regard to claim 14, Vaage discloses that the reference energy source and 
the at least one satellite energy source is generally collinear with the streamer (Fig. 1 ) 
(Column 3, Lines 60-65; Column 4, Line 60 to Column 5, Line 31). In column 3, Vaage 
discloses that the sources can be parallel to or along the survey line. 

With regard to claim 1 5, Vaage discloses that at least one of the energy sources 
is located laterally outboard from the linear alignment of receivers a distance of at least 
one-tenth of the length of the receiver cable (Fig. 1) (Column 3, Lines 60-65; Column 4, 
Line 60 to Column 5, Line 31 ). Vaage discloses that the sources can be parallel to or 
along the survey line. 

With regard to claim 20, Vaage discloses that the variable time delays range from 
plus to minus one-half the time interval between successive activation locations 
(Column 6). 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 are rejected under 35 U.S.C. 102(b) as being anticipated by DeKok 
(US20020181328 A1). 

With regard to claim 1 , DeKok discloses a method for obtaining seismic data. 
DeKok discloses translating a constellation of seismic energy sources along a survey 
path (Figs. 1a, 4), the seismic energy sources including a reference source and at least 
one satellite energy source. DeKok discloses activating the reference energy source 
and the at least one satellite energy source at a time delay relative to the activation of 
the reference energy source once each at spaced apart activation locations along the 
survey path to generate a series of superposed wavefields which propagate through a 
subsurface and are reflected from and refracted through material heterogeneities in the 
subsurface, the time delay being varied between the spaced apart activation locations 
([001 1]-[0013]). DeKok discloses recording seismic data including seismic traces 
generated by the series of superposed wavefields utilizing spaced apart receivers 207 
([0026]). 

With regard to claim 2, DeKok discloses processing the seismic data using the 
time delays to separate signals generated from the respective energy sources (column 
4, Lines ([0024 2 nd column]; [0027]). 

With regard to claim 3, DeKok discloses that a step of recording seismic data 
includes recording amplitudes of the superposed wavefields, the location of the 
receivers, the locations of the energy sources, and the time delays between the 
activations of the reference energy source and the satellite energy source ([0026- 
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0031]). DeKok discloses measuring the amplitude, and states the towed streamers and 
sources located in certain positions as seen in the figures. Therefore, the positions of 
the streamers and the sources would be known. 

With regard to claim 4, DeKok discloses processing the seismic data further 
including sorting into a common-geometry domain and replicating the seismic traces of 
data into multiple datasets associated with each particular energy source. DeKok 
discloses time adjusting each trace in each replicated dataset in the common-geometry 
domain using the time delays associated with each particular source to make signals 
generated from that particular energy source generally coherent while rendering signals 
from the other energy sources generally incoherent ([0027]-[0031]). 

With regard to claim 5, DeKok discloses that the common-geometry domain is 
one of common-midpoint [0027]-[0029] 

With regard to claim 6, DeKok discloses attenuating the incoherent signals from 
the datasets of coherent signal and incoherent signal associated with the respective 
energy sources to produce enhanced data sets associated with the respective energy 
sources [0027]-[0029]. 

With regard to claim 7, DeKok discloses that the attenuation step included using 
at least one of Radon filtering, FX filtering, dynamic noise attenuation, stacking and 
migration [0027]-[0031]. DeKok discloses FK filtering, migration, stacking, and dynamic 
noise attenuation. 



Application/Control Number: 10/736,951 Page 8 

Art Unit: 3663 

With regard to claim 8, DeKok discloses that the step of attenuation included 
using dynamic noise attenuation wherein the relative amplitudes of the coherent signals 
form each of the respective energy sources are preserved [0038], [0008]. 

With regard to claim 12, DeKok discloses that the receivers are disposed 
generally in a linear alignment along a predetermined length 407 409 (Fig. 4). 

With regard to claim 13, DeKok discloses that an elongate streamer includes a 
cable and the receivers and the streamer is towed by a marine vessel (Fig. 4) [[0031]. 

With regard to claim 14, DeKok discloses that the reference energy source 
203,205 and the at least one satellite energy source 413, 415 is generally collinear with 
the streamer (Fig. 4). 

With regard to claim 20, DeKok discloses that the variable time delays range 
from plus to minus one-half the time interval between successive activation locations 
[0024]. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Vaage or DeKok in view of Jacobsen. 
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With regard to claims 16 and 17, Vaage and DeKok disclose sources towed 
upstream and downstream from the seismic streamer (Vaage, Fig. 1, Columns 3-5) 
(DeKok, Fig. 4). Vaage and DeKok disclose that using spaced apart source arrays 
increases the effective subsurface coverage of the streamer of sensors (Vaage, Column 
3 to Column 4), but do not give a distance of separation from the streamer to the 
sources. Jacobsen (abstract, all) discloses that the fold of a streamer is doubled by 
positioning a second source a distance of 1 streamer length from the streamer of 
receivers. It would have been obvious to modify Vaage and DeKok to position the 
second sources in front of or behind the streamer at a position that was one streamer 
length away in order to increase the fold of the streamer and obtain more information 
about a subsurface with the same steamer as disclosed by Jacobsen. 

Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vaage or DeKok in view of Howlid or Leaney (WO0210798). 

With regard to claim 18, DeKok and Vaage do not disclose that the receivers are 
fixed relative to the earth. The both disclose streamers towed by boats. Howlid 
discloses that it is also known in the art to use fixed ocean bottom cables of receivers 
instead of towed streamers to take a marine seismic survey ([0003] - [0004]). Leaney 
also discloses using fixed ocean bottom receivers in marine seismic surveys instead of 
towed streamers (Fig. 1) (page 1 ). It would have been obvious to modify DeKok and 
Vaage to use fixed OBC cables that would have fixed receivers relative to the earth as 
taught by Howlid or Leaney in order to have receivers coupled to the formation that is 
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being imaged instead of receiving signals that travel back through the formation and a 
water column to the receivers. 

With regard to claim 19, Vaage does not disclose that the receivers are in a well 
bore. DeKok discloses that the method of firing the sources and recording the data can 
be used on land and in the marine applications as described in his disclosure. He does 
specifically say that the method can be used with receivers in a well bore when 
discussing land applications. Leaney discloses places receivers in a cable in a well 
bore 11 in marine seismic surveys such as those conducted by Vaage and DeKok (Fig. 
1 ) (Page 7). It would have been obvious to modify Vaage and DeKok to include 
receivers in a well bore as taught by Leaney in order to obtain a vertical seismic profile 
of the underground formation below the water in the area of a well bore. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over DeKok* 
in view of Krebs. 

With regard to claim 19, DeKok discloses that the method of firing the sources 
and recording the data can be used on land and in the marine applications as described 
in his disclosure. He does specifically say that the method can be used with receivers 
in a borehole when discussing land applications, but it is known in the art that placing 
receivers in a borehole with multiple sources on the surface is a method of taking a 
seismic survey in land applications (See Krebs 6002642). It would have been obvious 
to include receivers in a borehole to take the data in the land applications recited by 
DeKok in order to gain a survey of an underground formation. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Newman, who discloses operating sources with a time delay in a marine seismic 
survey. 

Ward, who discloses processing superposed signals. 

Douma, who discloses timed shooting of sources with a dynamic delay. 

Zachariadis, who discloses multiple source data acquisition. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A Hughes whose telephone number is 571-272- 
6983. The examiner can normally be reached on M-F 9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Tarcza can be reached at (571) 272-6979. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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THOMAS H.TARCZA 
SUPERVISORY PATENT EXAMINER 
' TECHNOLOGY CENTER 3600 



